This paper develops and tests a recursive model of debt issuance and rating migration. We examine a signaling game with firms that have private information about their probability distribution of future rating migration. A key assumption of the model is that rating agencies reveal information over time, creating a recursive information problem, which in turn generates an adverse selection problem in debt issuance similar to that for equity issuance in Myers and Majluf (1984) . This adverse selection model predicts that debt issuance provides a negative signal of rating migration, and that the signal strengthens with economic downturns. Another prediction regarding the maturity of debt issuance is that long maturity debt sends a negative signal relative to short maturity debt (Flannery 1986) . Using data from 1980 to 1998 on straight bond issuance and Moody's ratings, and controlling for firm and issue specific factors, we find that debt issuance sends a negative signal of a firm's default probability, and that this signal intensifies with a decline in economic activity and with an increase in debt maturity.
I. Introduction
In their classic paper on firm capital structure, Myers and Majluf (1984) show that the decision of a large, publicly traded, firm to issue equity conveys a negative signal of firm quality.
The result follows from the insight that equity issuance is relatively costly for firms with high unobservable quality because observably equivalent firms relinquish the same equity piece to fund a project. By contrast, in their framework debt issuance is less sensitive to unobservable quality because the cost of the debt depends only on observable quality. Myers and Majluf therefore infer, since debt markets are relatively insensitive to information problems, that the issuance of public debt sends, at worst, a small negative signal about the firm. Subsequent papers on endogenous security design have essentially confirmed this inference, finding that the signal embodied in debt issuance is at worst weakly negative (e.g., Brenan and Kraus (1987) , Noe (1988) , Constantinides and Grundy (1990) , Nachman and Noe (1994) , and Rebello (1995) ).
Only Flannery (1986) abstracts from equity issuance to focus entirely on the debt issuance process. He models a signaling game in which the interest cost of issuing short term debt and then rolling it over is lower for firms with low unobserved default probabilities than for firms with high unobserved default probabilities. Therefore, his model implies (in some cases) that long term debt signals negative information while short term debt signals positive information to the market.
The empirical literature on signaling and bond issuance follows the equity issuance literature by measuring signals with equity price changes (e.g., Datta, Iskandar-Datta, and Patel, 1998 , Shyam-Sunder, 1991 , Eckbo, 1984 , Mikkelson and Partch, 1986 , and Dann and Mikkelson, 1984 . If, however, debt issuance sends a signal of migration in a firm's default probability --which is plausible since debt prices and default probabilities are closely linked --then empirical A recent paper by Spiess and Affleck-Graves (1999) finds significant long-run equity 1 underperformance following debt offerings. This result is consistent with our model, but not with previous models which do not allow for debt offerings to be important negative signals. However, we would argue that the impact of the debt issuance signal might better be found in bond prices or credit quality measures, than in equity prices (although equity prices seem reasonable for the signal in convertible debt issuance, which is one focus of that paper).
investigations of equity returns may fail to identify the signals sent by debt issuance. Standard option theory tells us that the relation between changes in a firm's equity value and its default probability is uncertain, and depends on whether the change in default probability is driven by a change in firm asset value or asset variance. This is consistent with the mostly insignificant empirical findings from equity event studies following straight bond issues.
In the spirit of Flannery (1986) , this paper breaks from the recent theoretical and empirical literature on capital structure, to focus entirely on understanding the role of asymmetric information in the timing of debt issuance. Our contributions are: (1) to formalize in an intuitive recursive framework how firms with private information may time their bond issuance; and (2) provide new empirical evidence, using changes in credit quality rather than in equity prices, that firms do indeed time issuance. The model does not allow security design to arise endogenously, rather we assume that debt is optimal and that the timing of issuance is endogenous. The model then applies to situations in which a firm is committed to issuing debt, but has discretion over the timing of issuance. We find that debt issuance sends a strong negative signal, and that prior theoretical results on the signal in debt issuance may be confounded by the possibility that private information motivates timing rather than (or, in addition to) security choice. 1 The information structure in our theoretical model is shaped by the monitoring role of rating agencies. We assume that rating agencies reveal information that is known with certainty by the That rating changes contain new information has been established by a large body of literature, 2 see Ederington and Goh (1998) for a summary.
This timing model of debt is similar to the equity timing model in Lucas and McDonald (1990) . 3 In their model, firms have private information about unusual earnings that have yet to be revealed to the market. Our predictions about rating migrations after debt issuance are similar to theirs about earnings patterns after equity issuance. firm. We also assume, as is commonly thought that to be the case, that the degree of asymmetric information between publicly traded firms and the market should be small, given current disclosure rules, accounting standards, and analyst coverage. Consistent with this folk wisdom and the posited role of rating agencies, our model assumes a subtle, recursive, information problem in the debt issuance process of publicly traded firms. In particular, we assume that in each time period a large portion of a firm's solvency probability is public knowledge. Rating agencies observe this portion of the firm's solvency probability and reveal it to the market by assigning the firm a rating.
However, in each period the firm has private information about the distribution of the unknown innovation to it's solvency probability. If the distribution is positively skewed, we characterize the firm as "optimistic." If the distribution is negatively skewed, we characterize the firm as "pessimistic." Over time, this unknown portion becomes known to the firm, at which point rating agencies also observe the information and reveal it to the market in the form of a refreshed and possibly migrated rating.
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The results from the timing model yield unambiguous theoretical predictions about the information embodied in the issuance decision. In particular, the model indicates that issuance never signals positive expected migration. Optimistic firms may have an incentive to delay issuance until migrations are realized, while pessimistic firms clearly have no such incentive because their expected migrations are negative. The results also suggest that issuance more To our knowledge, no empirical study has tested Flannery's (1986) prediction regarding the signal 4 sent by the maturity choice of debt. Simkins (1999) tests Titman's (1992) related hypothesis that firms use interest rate swaps together with short-term debt when they anticipate a positive rating migration. Like this paper, Simkins (1999) uses rating changes as the signal of interest; that paper does not, however, observe the issuance of short-maturity bonds. strongly signals negative expected migration during economic downturns as optimistic firms are more likely to delay issuance to avoid the high cost of pooling with pessimistic firms during such periods. These results suggest, ironically, that by limiting the persistence of asymmetric information about firm default probabilities, rating agencies may actually generate an adverse selection problem. If this information was not expected to be revealed, there would be no incentive for optimistic firms to delay issuance. Consistent with our finding that debt issuance signals changes in default probabilities, the empirical section of this paper measures the signal sent by debt issuance with subsequent rating migrations. Our focus on these migrations allows for straightforward and powerful tests of our theory as well as the theory in Flannery (1986) regarding the signal sent by maturity choice . 4 Ratings are relatively blunt and so should be less sensitive to idiosyncratic, small changes in firm condition. At the same time they are firm specific and so less sensitive to aggregate supply and demand shifts in asset prices. Migrations are also easier to use for examining longer time horizons than just the few days around an announcement. Moreover, to the extent that rating agencies are "backwards looking" and so do not incorporate the information embodied in the issuance decision, migrations following issuance will be more likely to reflect the information in issuance. Therefore, our tests of the debt issuance signal also inform upon the extent to which rating agencies are "backwards" looking.
Using Moody's data on bond issuance and ratings migrations from 1980 to 1998 for non-financial firms, we find that migrations of investment-grade firms are consistent with both the theoretical predictions of our timing game and the commonly held notion that rating agencies are backwards looking. The results are economically and statistically significant, and are not the byproduct of firms simply increasing their leverage via issuance. We also find evidence that the negative signal strengthens with a decline in economic activity and strong evidence that the negative signal increases with the debt's maturity, consistent with Flannery (1986) .
The migration patterns of high-yield firms are consistent with two of three predictions of the timing model. The signal sent by debt issuance during downturns is negative relative to the signal sent during expansions, and the signal sent by long maturity debt is negative relative to the signal sent by short maturity debt. However, the overall high-yield migration pattern does not support the prediction that issuance signals negative migration. During expansions the signal is strongly positive, while during recessions it is strongly negative. We speculate, and provide supporting evidence, that this is due to a screening/disclosure incentive in high-yield issuance that swamps the relatively weak timing incentive during expansions.
II. The Recursive Timing Model

The Players
The model contains three types of players: firms, rating agencies, and lenders. Risk neutral firms require a loan of $1 to invest in a new project that guarantees a return of S. The project is small relative to firm size and does not affect the firm's default risk, which equals the firm's This assumption allows us to focus on a pure timing game in which the firm's probability of 5 default does not change with issuance.
Private information about the distribution of the innovation to the firm's solvency probability is 6 equivalent to private information about the firm's actual solvency probability. The advantage of thinking about the firm as privately knowing a distribution of possible migrations is that it provides a natural way of thinking about how rating agencies come to know the firm's private information. Specifically, it reflects the notion that rating agencies learn a firm's private information when that information becomes known to the firm with a high degree of certainty. Another advantage of our set-up is that it allows us to pick distributions of rating migration that are heavily weighted towards no migration, which is consistent with observed migrations, without adding a third type of firm that privately knows it will not migrate. probability of insolvency due to operational risk or other ongoing projects. The project has an 5 expiration date T, which implies that the firm can not invest in the project after period T. The pure discounting cost of waiting is reflected in the firm's discount factor . Both S, T, and are common knowledge. A firm's unobservable probability of solvency over a one period horizon is denoted 0 [0,1]. We decompose this solvency probability into the sum X + E( ). X is the For simplicity, we do not incorporate a cost of rating into the model. X -D (i.e. Pr( = -D |k ) = P ), and probability P = 1 -P -P of no migration (i.e. Pr( = 0
We assume that pessimistic firms are more likely to see their solvency probability fall, t 0 k while optimistic firms are more likely to see their solvency probability increase (i.e., P > P u u opt pes and P < P ). We also assume for simplicity that U = D > 0. These last two assumptions imply d d opt pes negative expected migration for pessimistic firms and positive expected migration for optimistic firms (i.e. E( x ) < X and E( x ) > X ). To rule out a problematic case in which the firm is t t t t pes opt pessimistic (optimistic) over the one period horizon, but optimistic (pessimistic) over a longer horizon, we further restrict the migration parameters so that the expected unconditional rating, E( x ) = X . To be parsimonious with notation, we denote E( x ), E( x ), and E( x ), t t t t t pes opt respectively, with E( ), E( ), and E( ). All migration parameters, M = {O, P, U, D, P , t t t u pes opt opt P , P , and P } are common knowledge. For a firm to issue, it must be assigned a rating, X , and the market delegates this task to the t rating agencies (the usual arguments for delegated monitoring apply, see Diamond, 1984) . We 7 also assume that rating agencies are relatively backwards looking in that they do not form beliefs about which type of firms are issuing and waiting and so fail to capture the information embodied This assumption simplifies the expressions for the firm's expected return and the market interest 8 rate charged on debt, with no loss of generality.
The empirical work excludes the boundary rating states from the analysis. 9 in issuance. This assumption does not affect the equilibria to the game, because the price of debt is determined by the third player, the market, which forms beliefs about which type of firms are issuing and waiting.
The model contains an infinite supply of "forward-looking" risk neutral lenders, each endowed with $1/n of funds, where n is large. The market's assessment of a firm's default probability in period t, denoted E( ), is a function of the firm's rating, the publicly known migration parameters, t and the market's beliefs about the types of firm that are issuing debt. We assume a competitive lending market, so the gross interest rate on debt, R, yields lenders in expectation the gross risk free interest rate R , set equal to 1 without loss of generality. The debt is zero coupon with a f maturity of one period. If the firm enters into bankruptcy, we assume costly bankruptcy and zero 8 recovery --i.e. the value of the debt is zero in the event of bankruptcy. The gross interest rate on debt, R , for a firm with solvency probability E( ) is therefore equal to 1/E( ).
For a firm with a given rating, we assume that the set of possible ratings --there are 1+2
T-1 possible ratings --is bounded by [1/S,1]. A solvency probability greater than 1 is clearly impossible. The lower boundary condition is imposed by the return on the investment project, S.
If a firm's solvency probability X is low enough in any period t, then the fair interest rate on the debt, 1/X exceeds S, which implies that no firm issues debt. Limiting the set of possible ratings in this way restricts the relevance of the analysis to cases in which the likelihood of reaching the boundary states is small.
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The market forms E( ) from the distribution of firm types and its belief about which types are proceeds until the firm defaults or issues debt. The maximum number of periods a firm can wait is T-1, since the project expires after period T. When the firm issues, say at t, the following subgame is played: (1) the rating agency observes X , (2) the market determines a competitive price
Equilibria
The recursive game is solved by considering the equilibria in period T and working backwards.
In period T, given that the project expires at the end of the period, the unique equilibrium involves firms issuing regardless of type (i.e., they pool) and the market prices the debt under the assumption that firms pool. In period T-1, pessimistic firms issue, while optimistic firms may issue (i.e., they pool) or may not issue (i.e., they separate). The decision made by optimistic firms depends on the firm's rating, the migrations parameters, and the market's beliefs about which types of firms issue and which types wait.
The incentive for pessimistic firms to issue at period T-1 derives from the recursive information structure, and is evident upon comparison of the lowest possible expected return to pessimistic firms from issuing and the expected return from waiting. Substituting the highest possible interest rate on debt, 1/E( ) yields the lower bound expected return.
The expected return at T-1 for a pessimistic firm that waits and issues in period T is the discounted sum of the three possible period T expected returns, weighted by the likelihood of reaching each final state, conditional upon being pessimistic in period T-1.
If O is large, the restriction that a firm's rating, X , is equal to the unconditional expected 12 T-1 rating E( ) (i.e., the rating is correct conditional upon available information) implies that when
O is large, ( ) must be close to X .
In this case, it is intuitive that the right hand side of (1) approaches zero, while the left hand side 13 may be positive and bounded away from zero --it is straightforward to show that
It is straightforward to show (2) is strictly less than (1), which establishes the incentive for pessimistic firms to wait in period T-1.
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Given that pessimistic firms issue, a necessary and sufficient condition for a pooling equilibrium in period T-1 is:
Where V , derived analogously to V , is the expected profits to the firm from waiting. Rewriting opt pes this condition yields the intuitive inequality governing the decision to wait:
Discounting Benefit of Issuing Today > Agency Cost of Issuing Today
The above inequalities provide us with two scenarios under which a pooling equilibrium exists.
If firms heavily discount the future, V x --> 0, this inequality holds for any set of migration opt T-1 parameters, and so we have a pooling equilibrium. This pooling equilibrium also exists if the agency cost of pooling with the pessimistic types is small E(
words, a high degree of optimism allows a pooling equilibrium because the agency cost of pooling
In a mixing equilibrium, pessimistic firms issue in the current period, the market holds beliefs 14 which make optimistic firms indifferent between issuing today and issuing tomorrow, the optimistic firm's probability of issuing today is equal to the market's beliefs.
To see that both equilibria are possible for a given set of migration parameters, simply note that 15 the intersection of (3) and (4) is not empty.
in such an environment is small. The corollary to this statement is that the pooling equilibrium may unravel when the degree of pessimism is high.
Consider now a separating equilibrium, under which optimistic firms choose to delay issuance.
A necessary and sufficient condition for optimistic firms to delay issuance is, Expected Return if Deviate From Separating < Expected Return if Conform to Separation
Using the same transformation as above leads to:
Cost of Signaling Pessimism > Discounting Benefit of Issuing Today
This inequality holds if the firm does not heavily discount the future, or if the cost imposed on an optimistic firm from signaling pessimism, E( )/E( ), is large. The cost of signaling
pessimism is always larger than the agency cost of pooling.
In period T-1, depending on the parameters of the model, a pooling equilibrium may be unique, or a separating equilibrium may be unique. If both are possible, then a mixing equilibrium exists.
When parameter values are such that all equilibria are possible, we conjecture that the 14, 15 pooling equilibrium is played since it pareto dominates the separating equilibrium (and the mixing equilibrium). When a pooling equilibrium exists, an optimistic firm prefers conforming (i.e., issuing) rather than deviating (i.e., waiting), given market beliefs that a pooling equilibrium is How, given the existence of a pooling equilibrium, can a pareto dominated separating 16 equilibrium also exist? The answer has to do with the market beliefs. Under a separating equilibrium, the market interprets issuance as a signal of pessimism. This belief is rationalized, since given this belief, optimistic firms will not issue.
played. At the same time, an optimistic firm is indifferent between deviating (i.e., waiting) under a pooling equilibrium and conforming (i.e., waiting) under a separating equilibrium. Therefore, for a given set of parameters that allow both a pooling and separating equilibrium in period T-1, optimistic firms are necessarily better off under the pooling equilibrium. Pessimistic firms are better off under a pooling equilibrium, since they are pooled with optimistic types, which lowers the interest rate on their debt.
16
Based on having a unique prediction in period T-1 (either pooling or separating depending on the parameters of the game), we continue to backward induct the game. In period T-2, pessimistic firms issue. The intuition comes naturally from considering the possible T-1 equilibria at X +U,
T-2 X -D, and X . Clearly, pooling at X + U and X -D, and X does not induce pessimistic
firms to wait in period T-2, as it was insufficient to induce waiting in period T-1 with pooling in period T. Separating at these T-1 ratings does not induce pessimistic firms to wait at T-2 because the expected return under a separating equilibrium is less than the expected return under a pooling equilibrium. This follows intuitively from the pareto dominance of a pooling equilibrium, which also implies that a combination of pooling and separating equilibria at T-1 would not induce pessimistic firms to wait at T-2.
Given that pessimistic firms wait at T-2, the existence of a pooling and separating equilibrium are determined, respectively, by the T-2 versions of equation (3) and (4). Clearly, the intuition carries over to all previous periods. Therefore, the solution to the game is established. If
An additional prediction of the model is that firms that issue are likely to have migrated upward 17 immediately prior to issuance. We find strong evidence that this is the case. For ease of exposition, we present these results as a robustness check rather than place them in the main text, maintaining the focus of the empirical section on the signal embodied in debt issuance.
To the extent that optimistic firms issue debt with call options rather than wait for optimism to 18 be realized, all three implications will be difficult to observe empirically, and therefore, our tests of these implications may be inherently conservative. This possibility, however, is unlikely given our view that optimism is likely to be revealed within a year of issuance, while call options may typically be exercised only after a number of years have passed since issuance. In any case, our data does not identify call options on debt issues, so we are unable to further explore this pessimistic in any period, the firm issues. If optimistic in any period, the decision to issue is governed by,
This inequality is likely to hold when the agency cost of pooling with pessimistic firms is low (i.e., during expansions), and less likely to hold when that cost is high (i.e., during recessions).
Empirical Implications
The first prediction of the model, that issuance should be a negative signal of rating migrations, ceteris paribus, follows from the recursive nature of the information problem, which leaves pessimistic firms with no incentive to wait. The second prediction of the model, that the signal sent by debt issuance should be negative in economic downturns relative to the signal sent by debt issuance during an expansion, is predicted by 1) the result that a separating (or signaling) equilibrium is likely to be the unique equilibrium under parameter restrictions that are consistent with economic downturns, and 2) the result that a pooling equilibrium is likely to be the unique or pareto dominant equilibrium during expansions. Our third prediction, that the signal sent by long maturity debt should be negative relative to short term debt, is suggested by Flannery (1986) . The set of predictions to be tested is summarized below. 17, 18 possibility.
Despite Moody's practice of rating bond issues, the fundamental credit quality analysis is 19 typically at the issuer level. See Moody's (1999a and 1999b) or Helwege and Liang (1998) .
Since we are interested in rating migrations and their direction we only require reliability of 20 changes in the estimated rating, which should be the case even for estimated ratings since the migration will reflect migration in the issuers other bonds.
-------------------------------------------------------------------------------------------------------------------
1: Issuance signals negative expected rating migration.
2: Debt issuance in a recession sends a negative signal relative to debt issuance in an expansion.
3: Long maturity debt issuance sends a negative signal relative to short term debt issuance.
- ------------------------------------------------------------------------------------------------------------------ 
III. Data Description
Rating migrations and bond issuance are taken from the Moody's Credit Risk Management Services (CRMS) Database, which includes ratings from 1980 to 1998 inclusive. Rating migrations are taken at the firm level using Moody's estimated senior unsecured debt ratings.
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Moody's typically reports a senior unsecured rating and, in cases where issuers have no such debt outstanding, Moody's derives and reports an estimated senior unsecured rating from the issuers other bonds. To construct our sample of issued bonds, we focus on U.S. issuers and the U.S.
20
bond market. We, therefore exclude non-domestic issuers and issues that are not in U.S. dollars.
We also drop issues when there is reason to believe that the issuance price is not directly tied to the credit quality of the issuer. Based on this criterion, we exclude bonds with third-party credit enhancements and limit our sample to issues that are straight debt -excluding medium term notes, anything with specific collateral, anything convertible, and so forth. from interest rates and other cyclical factors which are likely to be the main determinants of whether firms have access to positive net present value projects.
same rating as their parent are attributed to their parent and those with different ratings are treated as individual entities. Finally, the issuance of multiple bonds on the same day is considered to 21 be a single "issue". Table 1 shows the history of ratings migrations and bond issuance by year for industrial firms.
In the analysis that follows we focus solely on industrial firms, excluding financial firms and public utilities which are subject to regulatory oversight that might affect both issuance and migration patterns. The summary data are strongly cyclical. Economic downturns coincide with an increase in the number of downgrades per upgrade and typically with a decrease in bond issuance. The bottom part of Table 1 provides a cross-sectional break-out by broad rating 22 category. Table 2 summarizes the characteristics of the issuing firms and issued bonds, using firm-level data from Compustat over the period 1988 to 1998. Thus, our empirical analysis using firm characteristics is restricted to that time period. The typical investment-grade issuer has $5 billion in assets, is 32 percent levered, and has a coverage ratio of 3.9. As expected, high-yield issuers are generally smaller and have weaker balance sheets. Similarly, investment-grade bond issues tend to raise more funds and to have a longer maturity --typically raising $150 million with a maturity of 10 years.
IV. Nonparametric Analysis
Methodology
Our primary empirical methodology is nonparametric. This methodology yields intuitive tests for each of the model's predictions regarding the timing of debt issuance. While the tests do not directly identify why firms time their issuance, to the extent that we find evidence of all the timing model's predictions (including the robustness check that expected migrations are positive prior to issuance), the results suggest that the recursive information structure assumed in the model leads firms to time their debt issuance. Consider, for example, the alternative hypothesis that firms issue debt in response to the liquidity demand generated by observable declines in profitability. Such a mechanism might link issuance and negative migrations subsequent to issuance; although, it would not link issuance to positive migrations prior to issuance.
Our nonparametric methodology for testing the model involves two basic steps. First, we calculate an expected rating migration as the observed difference between the frequency of upgrades and downgrades relative to the number of issues, using a 48 week horizon subsequent to bond issuance for a given group of firms (i.e. for all issuing firms, as well as various conditional sub-sets). Second, we test whether this observed net migration differs statistically from a benchmark expected migration which is not conditioned upon issuance. We calculate the benchmark expected migration as the weighted average of the yearly expected migrations for all rated firms that exist at the beginning of each year, where the weights are equal to the number of firms at the beginning of the year relative to the total number of firms in all the years for the sample.
Essentially we are comparing the expected migration conditional upon issuance with the The Q statistic is distributed with 1 degree of freedom and thus the critical values are 2. 70, 3.84, 23 and 6.64 for 10%, 5%, and 1% confidence levels, respectively. expected migration not conditioned upon issuance --and asking if they are statistically different.
We refer to them as "expected" migrations even though they are calculated ex post because we want to think of the observed upgrades and downgrades as offering a picture of the ex ante anticipated net migration for an issuing firm.
The statistical significance of the difference between the post-issuance (conditional) migration expectation and the benchmark (unconditional) expected migration is established in two ways. We use a t-test for the difference in two population averages under the null hypothesis that they are identical. We also provide a Chi-squared test for goodness-of-fit between the observed sample and the null hypothesis that the benchmark sample represents the true population. This Chi-squared test, labeled Q, is intuitively appealing since it provides a measure of how relatively far away the observed expectation subsequent to issuance is from what we would have expected (under the null). We report this deviation (labeled "# off") to provide an idea of the economic significance of issuance -it is the number of observed upgrades that would have to be switched to downgrades (or vice versa) for the sample to match the null.
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One potential bias in our difference tests comes from the invariance of the benchmark ratio with respect to time. If benchmark migration probabilities vary over time, the migration ratio subsequent to issuance may differ from the unconditional simply because of when firms issue. We present a second set of results, not prone to this potential bias, based on a Monte Carlo simulation technique. For each group of issuing firms, we randomly draw, with replacement, a group of firms from the entire population with the same number of firms as the issuing group. We then assign
The results are qualitatively unchanged if the AAA firms are included.
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Again, the presented results are robust to this exclusion. 25 each firm a 48 week migration window based on a corresponding firm from the issuing group and then tabulate the expected migration for the randomly drawn group. We repeat the experiment 5,000 times and construct a distribution of these expectations. We then perform t and Q tests using the mean of the Monte Carlo distribution as the benchmark, and also report the 95 percent critical value for rejecting the null that the observed expectation for each issuing group is a draw from its Monte Carlo distribution. This critical value is the most conservative of our tests.
Another potential bias is created by the empirical reality that the highest rated firms can only be downgraded. Therefore, inclusion of AAA firms in the sample may generate a difference (the direction of the bias is not clear since AAA firms not only issue bonds, but also appear in the benchmark) between the benchmark and post-issuance migration expectations, even if no firm is timing issuance. To avoid this problem, we drop AAA rated firms from the sample. The similar 24 issue does not arise for the lowest rated firms (C rated), since we consider them to be in default and exclude them from the sample. 25 We also consider whether to control for initial rating when constructing our nonparametric benchmarks. Although the results are robust to such controls, it is unclear how rating levels alter the incentive to time issuance. It is also unclear whether the benchmarks, which represent the expected migration at time t not conditioned on issuance, should depend, for example, on whether a firm is BBB or A rated. Therefore, we present results which do not control for the firm's initial rating. However, in order to allow for the possibility that information structure characterizing investment-grade debt issuance differs from the information structure characterizing high-yield issuance, we analyze these groups separately.
Following the presentation of the nonparametric results, we consider a number of robustness checks. The primary check is a multivariate logit analysis that links migrations to debt issuance after controlling for public information at the time of issuance. Table 3 shows the benchmark expected migrations and the expected migrations subsequent to issuance for the entire sample along with the battery of difference tests. The results for investmentgrade firms clearly suggest that issuance signals negative expected migration. All tests indicate that the expected migration subsequent to issuance of -3.79% is significantly lower (at the 95% confidence level) than both the full sample and Monte Carlo benchmarks of -0.52% and -0.51%, respectively. This difference is also economically meaningful, given that the number of migrations that would have to be switched is so high, and since about 15% of issuers migrate within one year of issuance the total dollar value of migrated debt is non-trivial.
Nonparametric Results
Prediction 1: Issuance signals negative expected migration
In contrast to investment-grade firms, issuance by high-yield firms appears to signal positive expected migration. All tests show that the expected migration subsequent to issuance of -0.11% is significantly higher than the full sample and Monte Carlo benchmarks of -2.06% and -1.06%, respectively, at the 95% confidence level. A possible explanation for this finding is suggested by the timing of high-yield migrations subsequent to issuance, shown in Figure 1 . High-yield firms are upgraded soon after issuance, suggesting that information is being revealed at issuance. In other words, high yield firms may have an asymmetric information problem, possibly in addition to the private information about the migration distribution, that may be eliminated through the Alternatively, the issue itself might be a positive event. Gilson and Warner (1998) find that high-26 yield firms that replace bank debt with a new junk bond issue gain greater financial flexibility and can continue to grow rapidly.
To the extent that firms are rolling over existing debt, leverage would remain unchanged by 27 issuance.
The counter example is only suggestive. It may be the case that the leverage effect does in fact 28 push expected migrations downwards subsequent to issuance for high yield firms, but this marginal issuance process. In such an environment, assuming that "other" funding costs are tied to the firm's rating, over-rated high-yield firms have an incentive to refrain from issuing in order to hide their private information. At the same time, for under-rated high-yield firms, the prospect of increasing their ratings through the disclosure/due diligence process may provide an extra incentive for them not to delay issuance. This theory is consistent with the intensive disclosure/due 26 diligence process that characterizes high-yield issuance and is also consistent with the common wisdom that in general (i.e, absent intensive disclosure/due diligence) high-yield ratings may not be very informative.
Additional support for our interpretation of the high-yield results is provided by the fact (not shown) that positive migrations of high-yield firms subsequent to issuance are dominated by large issues --not the case for investment-grade firms. Large high-yield issues may be subject to more intensive due diligence or market scrutiny, possibly because an underwriting investment bank risks a substantial loss in reputation if a large issue migrates downward.
Returning to the negative migrations for investment-grade firms, there are three compelling reasons why these results are not merely a by-product of the increased leverage of issuing firms.
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First, the results for high-yield firms offer a counter-example. If the increase in leverage causes the migrations, then one might expect that high-yield firms would also migrate downward.
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impact of leverage is swamped by the disclosure/due diligence effect which generates positive expected migrations.
The figure also shows that the investment-grade results are robust to the length of the migration 29 window subsequent to issuance.
Second, the top panel of Table 4 shows that large increases in leverage due to issuance do not drive the overall result for investment-grade firms. Issuance by investment-grade firms that experience a large increase in leverage (greater than the median leverage increase for investment-grade firms, measured as issuance size relative to firm assets) signals positive, not negative migrations. The issuers with small increases in leverage (bottom panel, Table 4 ) drive the overall result. Third, if leverage were driving the downgrades, we might expect the downgrades to appear soon after issuance, because the increase in leverage occurs and is easily observed at issuance. However, as shown in Figure 1 , this is not the post-issuance migration pattern for investment grade firms.
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It is also unlikely that the negative signal in investment-grade firm issuance reflects an increase in the heightened screening/disclosure at issuance which is simply revealing an underlying trend towards negative migrations. If this were the case, we would expect that firms with positive information would have an incentive to issue, which would generate the positive migrations subsequent to issuance observed for high-yield firms, not the negative migrations observed for investment-grade firms. Even if we assume that the issuance decision for investment-grade firms is exogenous with respect to screening/disclosure, heightened screening/disclosure would generate migrations only near the issuance date. However, as discussed above, the observed migrations do not occur soon after issuances but rather are spread throughout the subsequent year (Figure 1) .
Moreover, as shown in Table 5 , even if we condition on the occurrence of a rating migration by examining the relative likelihood of upgrades and downgrades, we still find a significant negative This metric uses the ratio of probabilities rather than the difference in the probabilities and thus 30 yields an intensity of upgrades relative to downgrades rather than a probability.
The results are robust to alternate definitions, including endogenous ones based on the ratio of 31 upgrades to downgrades.
signal sent by issuance.
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Prediction 2: Debt issuance in a recession sends a negative signal relative to debt issuance in an expansion. benchmarks. For this analysis, the full sample benchmark is conditioned on being in a recession (or expansion). The expected migration of investment-grade firms during expansions of -3.3% is also significantly lower than the expected benchmark migrations of -0.32% and -0.34%. One measure of the signal strength is the difference between the actual migration and the Monte Carlo benchmark, which yields a signal of -6.48% during recessions and -2.96% during expansions.
Both t and Q tests (not shown) establish that the issuance signal during a recession is significantly stronger at the 95% confidence level than the issuance signal during an expansion.
The results for the high-yield firms provide additional evidence for the prediction of the timing model that the issuance signal is relatively negative during economic downturns. In fact, the signal sent by high-yield firms during a recession is strikingly negative. The expected migration of highyield firms that issue during recessions of -33.3% is markedly and significantly lower than the Alternatively, the increase in leverage during recessions may have a strong effect on migrations 32 that does not occur during expansions. Due to limited information on firm characteristics during recessions, we are unable to rule out this possibility.
benchmarks. In contrast, the signal sent by high-yield issuance during an expansion is positive, which suggests that the screening/disclosure incentive may dominate the recursive timing effect for these firms during expansions, and that during recessions the timing motive may dominate.
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Prediction #3: The signal sent by long maturity debt issuance is negative relative to the signal sent by short term debt issuance. Table 7 presents expected migrations subsequent to long term (top panel) and short term (bottom panel) debt issuance. We define long and short term debt relative to the median debt maturity, which is about 10 years. We test an implication of Flannery's (1986) intuition that long term issuance sends a negative signal of firm default probability (rating) while short term issuance sends a positive signal. Specifically, we test whether long term issuance sends a negative signal of firm rating migration relative to short term issuance.
The results for investment-grade and high-yield firms support this implication of Flannery (1986). For investment-grade firms, the results indicate that long term issuance sends a stronger negative signal than short term issuance. The expected migration subsequent to issuance of long term debt of -4.95% is significantly lower than the full sample and Monte Carlo benchmarks of -0.52% and -0.43%, respectively. The expected migration subsequent to issuance of short term debt of -2.48% is significantly lower than the full sample and Monte Carlo benchmarks of -0.52% and -0.64%, respectively. Subtracting the Monte Carlo benchmarks yields a long term signal strength of -4.52% and a short term signal strength of -1.84%. Both t and Q tests (not shown)
confirm that the long term signal is significantly stronger in the negative direction than the short term signal at the 95% confidence level.
For high-yield firms, long term issuance appears to send a negative signal while short term issuance sends a positive signal. The expected migration subsequent to high-yield issuance of long term debt of -2.99% is significantly lower than the full sample benchmark -2.10% and Monte Carlo (two out of three tests ) benchmark -1.83%. In contrast, the expected migration subsequent to the issuance of high-yield short term debt of 1.18% is significantly higher than both benchmarks of -2.1% and -1.3%, respectively. The difference between these two signals, after adjusting for the relevant Monte Carlo benchmarks, is significant at the 95% confidence level.
V. Robustness and Additional Discussion
Logit Analysis for Migrations Subsequent to Issuance
The goal of this section is to confirm our interpretation of the nonparametric results as evidence of timing due specifically to asymmetric information. Our strategy is to model migrations using standard latent variable techniques, control for changes and levels of firm characteristics that might generate issuance timing, and then test the hypothesis that issuance within the past year coincides with a greater likelihood of a downgrade.
In our multivariate analysis, all data are quarterly. The model controls for rating class (a higher ratings notch corresponds to a riskier firm), changes in leverage (ratio of debt to assets), changes in coverage (ratio of cash-flow to interest expenses), and whether the quarter is during a recession.
The changes in leverage and coverage ratios are calculated as the difference between the respective
We also estimate a probit model, which is essentially the model presented above after switching 33 the migration variable and the issuance indicator variable. The probit tests whether the expectation of future downgrades, assuming that expected downgrades are perfectly correlated with actual downgrades, leads to a high probability that the firm will issue. The results are qualitatively similar to those presented in the text.
Nonetheless, the results from an ordered probit model (with the same right-hand side variables) 34 are completely consistent with those from the multinomial logit model and lend additional confidence to our overall empirical conclusions.
variable five periods prior to the current quarter to one period prior to the current quarter. Given 33 that 97 percent of firm-quarter observations are non-migrations, the parametric firm-by-firm probability-of-migration approach of these regressions is likely to have much less power than our previous nonparametric approach which examines the probabilities of groups of firms rather than of individual firms. Thus, our significant findings (presented below) are perhaps surprising and bolster our confidence in the non-parametric results.
We model the dependent variable as an unordered multinomial logit. While rating migrations might seem like an obvious case for an ordered model, there are reasons to believe that estimating a single beta coefficient on prior bond issuance, as in the ordered models, is a very restrictive The assumption of irrelevant alternatives does not appear particularly binding in this case.
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Eliminating one of the outcomes and re-estimating the probability of an upgrade or downgrade migration by itself yields almost identical estimates for the effect of bond issuance as from the multinomial logit. Also, estimating the two equations as a bivariate probit model with a correlated error structure, yields estimates little changed from the single equation estimation.
of irrelevant alternatives.
The regression results are displayed in Table 8 The regression results for high-yield firms, shown in columns 4 through 6, are also consistent with the nonparametric results. The marginal effects of issuance on upgrades is statistically significant at the 90% confidence level. The marginal effects of the control variables are similar to that for investment-grade firms, except that worse rated junk-firms are more likely to be downgraded and less likely to be upgraded.
These results support our interpretation of the nonparametric findings as reflecting issuance timing due to asymmetric information. Even after controlling for changes in leverage (including --but not exclusively --those related to a bond issue) and current rating and the state of the economy, a bond issue still sends a negative signal of future quality for an investment-grade firm and a positive signal for a high-yield firm. Additional control variables do not alter these results: using the levels of leverage and coverage, adding the assets of the firm, and adding year dummies.
Adding an interaction term between bond issuance and recession (to test our recession hypothesis) proved insignificant. This may be due to the limited number of recessionary quarters since 1988 and the limited bond issuance during those quarters.
Replicating these regressions using SDC issuance data and S&P migrations data, rather than the Moody's data, yields very similar results. These are summarized in the right-hand panel of the same table, but are only available from 1993 to 1998 (limited by our SDC data). Consistent with that comparison, sub-sample regressions on the Moody's database also yield very similar results.
Logit Analysis for Migrations Prior to Issuance
While our analysis focuses on negative signals after issuance, the timing model also suggests a positive signal prior to issuance, since according to the theory, optimistic firms wait until their optimism is realized before issuing debt. Table 9 presents results for logit estimations of the probability of issuance. The variable of interest is whether a firm has been upgraded in the previous year. For both investment-grade and high-yield firms, the coefficient on the indicator variable for an upgrade in the previous year is positive and statistically significant. While not shown, we also conducted nonparametric tests for whether expected migrations prior to issuance differed from full sample and Monte Carlo Benchmarks. The results are entirely consistent with the theory that optimistic firms wait to issue. However, the upgrades before issuance --in particular for high-yield firms --may be related to information revelation related to the As suggested by Datta, Iskander-Datta, and Patel (1998). 36 announcement of the bond issue itself. In fact, upgrades for high-yield issuers do occur closer to the issue.
First Bond Issue versus Subsequent Issues
We also split the analysis by whether the issued bond was the firm's first issue, or a subsequent issue, we find no qualitative difference in the results. There are (at least) two reasons why one might, ex ante, expect this to matter. First, initial issues could be special because they are the first public debt the firm is raising. On the one hand this might entail greater due diligence or better firm prospects, resulting in subsequent upgrades. However, on the other hand, it might mean that public debt is being substituted for private debt and the firm will be less closely monitored, resulting in subsequent downgrades . Second, one might expect that the firms that survive to issue 36 a second or third bond are proven commodities that will be more likely to be subsequently upgraded. Either because there is no effect, or because of offsetting effects, or because the first Moody's rated bond is not necessarily the firm's first bond, we find that this analysis had no overall impact on the results.
Issuance Lemons Premium
While our model predicts that debt issuance negatively signals ratings migration and assumes that the market knows this, the empirical results do not require that the market actually receives the signal. A model which assumes that the market blindly prices bond issues based only on ratings would still predict negative expected migration subsequent to issuance. It is the recursive information structure which drives the negative expected migration. An implication of our model which would not be predicted by a model with a passive debt market is that issuing firms pay a lemons premium, ceteris paribus. Unfortunately, due to the lack of reliable secondary market bond prices and the difficulty of applying the ceteris paribus assumption by controlling appropriately for credit quality, imbedded options, and the liquidity advantage of new issues over secondary issues, among other factors, testing that prediction is beyond the scope of this paper. Rather we simply re-emphasize that we are assuming in this paper that the market is aware that optimistic firms will want to wait.
Further Discussion
The differences that we identify between post-issuance migrations and overall migrations may actually be stronger than we report for a number of reasons. First, we treat migrations as if the upgrade or downgrade is only one notch. In reality it is possible, although much less likely, to migrate multiple notches. Weighting migrations by the magnitude of the change makes the postissuance downgrades more negative relative to the benchmark, and thus strengthens our findings.
Given the similar results, it was easier to work with the simplification of the one-notch migration.
Second, market wisdom is that downgrades affect larger price declines than upgrades do price rises. This implies that the substantially greater likelihood of downgrade after issuance may be even economically larger than our migrations measure indicates. Third, our benchmarks are the overall expected migration. One might argue that a more appropriate benchmark could be to use the overall expected migrations conditional upon no issuance. If the post-issuance downgrades are taken away from the benchmark, the no-issuance benchmark is even further away from the postissuance results, again making the difference more significant. Fourth, another interesting benchmark that strengthens our results is to compare the post-issuance migrations with the preissuance migrations. Since the pre-issuance migrations contain more upgrades than the overall unconditional, this again would only make our finding stronger. We chose to report the more conservative results.
VI. Conclusion
This paper models how the endogenous timing of debt issuance might work and then presents empirical evidence consistent with such timing. We construct an intuitive model which shows how an adverse selection problem may arise naturally in public debt markets. We then verify three predictions from the model: Debt issuance provides a negative signal of rating migration; debt issuance during downturns sends a negative signal relative to debt issuance during expansions, and long term debt issuance sends a negative signal relative to short term debt issuance. The full sample benchmark ratio is the total number of upgrades to total number of downgrades in the entire sample. Note 2: The Monte Carlo benchmark ratio is the mean of a distribution obtained by assigning a random firm to each issuance date, calculating the migration ratio 1 year subsequent to issuance for the random sample of firms, and then repeating the first two steps 5,000 times. Note 3: The t and Q tests and the # off compare the ratios of migrations within 1 year of issuance to the full sample benchmark. 
